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REMARKS 

The present application relates to inbred maize plant and seed PHOGC. CJaims 1-30 are 
pending in the present application. No new matter has been added by way of amendment. 
Applicant respectfully requests consideration of the claims in view of the following remarks. 

Detailed Action 

Applicant acknowledges that because this application is eligible for continued 
examination under 37 C.F.R. § 1.114 and the fee set forth in 37 C.F.R. § L 17(e) has been timely 
paid, the finality of the previous Office Action has been withdrawn pursuant to 37 C.F.R. § 
1.114. Applicant further acknowledges that Applicant's submission filed on October 21, 2005 
has been entered. 

Request for Information under 37 C.FJR* $ 1.105 

The Examiner has made a Request for Information under 37 C.F.R. § 1.105. The 
Examiner states the requested information is "required to make a meaningful and complete 
search of the prior art 1 '. See Office Action, pp. 2-3 and 13-15. 

Applicant provides answers to each of the Examiner's interrogatories discussed infra. 
Applicant notes that the information provided to the third and fourth interrogatories are only to 
previously publicly disclosed or sold parental maize lines or progeny therefrom as requested by 
the Examiner. Thus, Applicant asserts the interrogatories have been answered with respect to the 
Examiner's request for the information for prior art purposes. Applicant points out that the thirxi 
interrogatory was specific to previously publicly disclosed or sold as this is relevant to the 
Examiner's prior art inquiry. Thus Applicant notes that the response to the fourth interrogatory is 
also answered with respect to maize lines produced by said method using said original parental 
maize lines which were previously publicly disclosed, sold or disclosed in a U.S. patent 
application as this is relevant to the Examiner's request for prior art purposes as stated on page 13 
of the Office Action. 

The Examiner begins by asking firstly, what were the original parental maize lines used- 
to produce maize inbred line PHOGC? PHOGC was derived from a synthetic population named 
SYN92F. 
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Secondly, what method and steps were used to produce maize inbred line PHOGC? 
Pedigree selection method produced from S YN92F by selfing and ear rowing from F0 through 
Fll generation. 

Third, have any of said parental maize lines (a) or progeny (b) therefrom been previously 
publicly disclosed or sold? 

a. Pioneer Hi-Bred has not previously publicly disclosed or sold the synthetic SYN92F. 

b. Pioneer Hi-Bred has not previously publicly disclosed or sold progeny of the synthetic 
SYN92F. 

Fourth, were any other maize lines produced by said method using said original parental 
maize lines, and if so, have said produced maize lines been publicly disclosed, sold or disclosed 
in a U.S. patent application? If so, under what designation were said other maize lines disclosed 
or sold? No maize line using the synthetic SYN92F has been previously publicly disclosed, sold 
or disclosed in a U.S. patent application. Further, the question has been answered with respect to 
previously publicly disclosed or sold lines. 

In light of the above remarks, Applicant respectfully requests reconsideration and 
compliance with the interrogatories under the Request for Information under 37 C.F.R. § 1.105. 

Rejections Under 35 U.S.C. § 112. Second Paragraph 

Claims 11-30 stand rejected under 35 U.S.C § 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which Applicant 
regards as the invention. See Office Action, pp. 3-4. 

The Examiner states claim 1 1 is indefinite "because it is unclear what the metes and 
bounds of a maize plant having all of the physiological and morphological characteristics of 
inbred maize line PHOGC are." 

Applicant traverses this rejection. Claim 11 specifically claims a maize plant having all 
the physiological and morphological characteristics of inbred line PHOGC. Claim 1 1 
encompasses maize plants having the characteristics of inbred line PHOGC. Applicant believes 
the Examiner is making the assumption that the fact that one must use seed of the maize inbred 
line PHOGC itself to obtain a plant with the same morphological and physiological 
characteristics as a plant of the variety PHOGC. However, one of ordinary skill in the art can 
obtain a plant with all of the same morphological and physiological characteristics as maize 
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inbred line PHOGC without actually using seed of maize inbred line PHOGC. For example, this 
can be accomplished by using double haploid technology to "recreate" PHOGC through the use 
of Fl hybrid seed in which PHOGC was a parent. As emphasized in previous office action 
responses, all members of the genus of Fl hybrids seed will receive one non-recombinant set of 
chromosomes of PHOGC. By using the seed of an Fl hybrid made with PHOGC, one can 
recover this non-recombined set of chromosomes from the Fl hybrid seed. Thus, a plant that has 
all of the same morphological and physical characteristics of PHOGC can be created without 
direct use of seed of inbred line PHOGC Applicant directs the Examiner to the following web 
site which further explains and illustrates double haploid technology at the internet address 
www.uni-hohenheim.de/%7Eipspwww/350b/indexe.html#Project3 (attached as Appendix 1), as 
well as to ILS. Patent No. 5,770,788 to Jia and U.S. Patent No. 6,200,808 to Simmonds ex at.. 
As noted on the web site, the use of double haploid technology to has been used in plant 
breeding to produce desired homozygous inbred lines for more than 50 years. 

Claim 25 is rejected as indefinite "because it is directed to a maize plant derived from 
inbred line PHOGC, but is dependent upon claim 1 1 that is not specifically directed to inbred line 
PHOGC, only a maize plant having all of the physiological and morphological characteristics of 
PHOGC". 

Applicant traverses this rejection for the reasons asserted supra. Claim 25 is definite and 
does include the plant of claim 11 wherein the plant is "[a] maize plant having all the 
physiological and morphological characteristics of inbred line PHOGC, wherein a sample of the 
seed of inbred line PHOGC was deposited under ATCC Accession Number PTA-4523". In 
addition, claim 25 claims the maize plant of claim 11 with these additional limitations, which are 
not necessarily present in the maize plant of claim 11. The presence of these additional 
limitations does not mean that claim 25 does not possess all limitations of claim 11; these claims 
still require a maize plant having the physiological and morphological characteristics of inbred 
line PHOGC. Because claim 25 does incorporate all elements of claim 1 1, it is in accordance 
with the requirements of § 112, second paragraph. 

Claims 28 and 29 are rejected as indefinite "because it is unclear what the metes and 
bounds of employing the maize plant of claim 1 1 are". 
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Applicant traverses this rejection for the reasons asserted supra. Claims 28 and 29 are 
definite and do include the plant of claim 11. Thus, because claims 28 and 29 do incorporate all 
elements of claim 1 1, it is in accordance with the requirements of § 1 12, second paragraph. 

Claim 30 is rejected as the Examiner states it is indefinite "because the method requires 
'obtaining an Fl hybrid seed from which maize inbred line PHOGC is a parent', but said claim is 
dependent upon claim 1 1 which is directed to a 'maize plant haying all the physiological and 
morphological characteristics of inbred line PHOGC'". 

Applicant traverses this rejection for the reasons asserted supra. Claim 30 is definite and 
does incorporate all elements of claim 11, and therefore it is in accordance with the requirements 
of § 1 12 T second paragraph. 

In light of the above amendments and remarks, Applicant respectfully requests 
reconsideration and withdrawal of the rejections under 35 U.S.C § 112, second paragraph. 

Rejections Under 35 U.S.C. § 112, First Paragraph 

A Written description regarding Claims 1-10 and 11-30 

Claims 1-10 remain rejected and claims 1 1-30 stand rejected under 35 U.S.C. § 1 12, first 
paragraph, as failing to comply with the written description requirement. The claims(s) contains 
subject matter, which was not described in the specification in such a way as reasonably convey 
to one skilled in the relevant art that the inventors), at the time the application was filed, had 
possession of the claimed invention. The Examiner states the rejection is repeated for the 
reasons of record set forth in the Office Action of July 21, 2005. See Office Action, pp. 4-8. 

Applicant respectfully traverses this rejection. Applicant reiterates that the written 
description requirement of § 1 12, first paragraph has been fulfilled by depositing seeds of 
PHOGC in a public depository and by referencing the deposit in the specification. See 
specification, p. 76, 11. 2-28; see also Enzo Biochem, Inc. v. Gen-Probe Inc., 323 F.3d 956, 965, 
63 U.S.P.Q.2d 1609, 1613 (Fed. Cir. 2002) (stating that the written description requirement of § 
112, 1 1 may be fulfilled by depositing material in a public depository, where the deposited 
material is not accessible in writing, and where reference to the deposit is made in the 
specification). This deposit not only describes inbred maize line PHOGC but also the hybrid 
maize plants, plant parts, and seeds grown in claims 1-10 and 1 1-30. In a prior case before the 
Board of Patent Appeals and Interferences, the Board determined that where claims to an inbred 
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maize plant satisfied the written description requirement, claims to the Fl hybrid seed and plants 

with the inbred maize plant as a parent also satisfied the written description requirement. See Ex 

parte Carlson (B.P.A.I. 2005). The Board therein stated: 

All that is required by the claims is that the hybrid has one parent that is a plant of corn 
variety [inbred]. Since the examiner has indicated that the seed and the plant of the com 
variety [inbred] are allowable . . . there can be no doubt that the specification provides 
and adequate written description of this corn variety. In addition, the examiner appears to 
recognize (Answer, page 25) that appellant's specification describes an exemplary hybrid 
wherein one parent was a plant of the corn variety [inbred]. . . Accordingly, it is unclear 
to this merits panel what additional description is necessary. 

Ex parte Carlson, p. 16. Here, Applicant has done just what the applicant in Ex parte Carlson 
did, that is claim hybrids having one parent that is a plant of an inbred variety. Further, 
Applicant reiterates that the specification contains an example of a hybrid produced by PHOGC 
in the application as filed. See specification, p. 38, Table 3. Thus, under Ex parte Carlson, "it is 
unclear . . . what additional description is necessary." See Ex parte Carlson y p. 16; see also 
Regents of Univ. ofCaL, 119 F.3d at 1569, 43 U.S.P.Q.2d at 1406 (stating that an Applicant is 
"not required to disclose every species encompassed by their claims even in an unpredictable 
art"). 

Applicant reiterates that each member of the genus of hybrids which has PHOGC has a 
parent and which is encompassed by claims 1-10 and 11-30 shares the identifying structural 
feature of the cells and/or chromosomes of inbred line PHOGC. An Applicant's claims are 
described where they set forth and define " structural features commonly possessed by members 
of the genus that distinguish them from others." Regents of Univ. ofCaL v. Eli Lilly & Co., 1 19 
F.3d 1559, 1568, 43 U.S.P.Q.2d 1398, 1406 (Fed. Cir. 1997) (emphasis added). One of skill in 
the art, utilizing technology well known in the art, could identify any member of the claimed 
genus. 

The Examiner again cites In re WallacK 71 USPQ2d 1939 at 1940 (C.A.RC. 2004). 

Applicant respectfully traverses and reiterates that the Wallach case is not applicable to 
the claimed invention. Unlike in WallacK the issue in the present case is the characterization of 
an entire genome, not a single isolated protein. Those of skill in the art utilize molecular 
markers, such as SSR's, to characterize plant genomes. As Applicant clearly teaches in the 
specification; 
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"In addition to phenotypic observations, a plant can also be identified by 
its genotype. The genotype of a plant can be characterized through a genetic 
marker profile, which can identify plants of the same variety or a related variety 
or be used to determine or validate a pedigree. Genetic marker profiles can be 
obtained by techniques such as... Simple Sequence Repeats (SSRs)...For 
example, see Berry, Don, et al., "Assessing Probability of Ancestry Using Simple 
Sequence Repeat Profiles: Applications to Maize Hybrids and Inbreds", Genetics, 
2002, 161:813-824, which is incorporated by reference herein." See specification, 
p. 16, lines 23. 

The use of molecular marker profiles by those of ordinary skill in the art in backcrossing 
is also clearly supported by the scientific literature. For example, see Ragot, M. et ah (1995) 
Marker-assisted backcrossing: a practical example, in Techniques et Utilisations des Marqueurs 
Moleculaires (Les Cottoques, Vol. 72, pp. 45-56 (attached as Appendix 2), and Openshaw et al % 
(1994) Marker-assisted Selection in Backcross Breeding, Analysis of Molecular Marker Data, 
pp. 41-43 (attached as Appendix 3). Specifically, Ragot et ah concludes that "recovery of the 
recurrent parent genotype could proceed even faster than in the experiment described herein, 
should the appropriate protocol and resources (population size, number and position of markers) 
be allocated." Therefore, one of ordinary skill in the art can obtain the unique SSR profile of 
PH0GC which can be used to identify essentially derived varieties and other progeny lines 
developed from the use of PH0GC, as well as cells and other plant parts thereof. 

The Examiner further states that the instant disclosure "only provides an adequate written 
description for inbred maize line PHOGC, because the functional characteristics of an Fl progeny 
would be correlated as much with the second parent as with inbred maize line PHOGC". See 
Office Action, pp. 6-7. 

Applicant respectfully traverses this rejection. Applicant reiterates that each Fl hybrid 
which has PHOGC as a parent and which is encompassed by claims 1-10 and 1 1-30 contain at 
least one set of chromosomes of inbred line PHOGC. Thus, these claims set forth "structural 
features commonly possessed by members of the genus that distinguish them from others," as 
only Fl hybrids with PHOGC as a parent would have a complete set of PHOGC chromosomes. 
Regents of Univ. ofCal % 119 F.3d at 1568, 43 U.S.P.Q.2d at 1406. The claimed Fl hybrids are 
therefore described in such a way that distinguishes them from other hybrids, which is sufficient 
to meet the written description requirement. See id. 
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Further, at its foundation, the written description requirement serves an evidentiary 
function of making certain that the Applicant is in possession of a specific characteristic that 
identifies their claimed invention. The data provided by Applicant in Tables 1 and 2-4 serves 
this purpose. See specification, pp. 18-20 Table 1; pp. 37-39 Tables 2-4. The other inbred is not 
the point of patentability, nor is it what is being claimed. Rather, the relevant claims are drawn 
precisely to what is described, inbred maize line PHOGC including the hybrid maize plants, plant 
parts, and seeds grown in claims 1-10 and 11-30. 

It is undisputed that fingerprinting with molecular markers is widely used for 
characterizing germplasm. Specifically, SSR profiles are known and can be practiced by one of 
ordinary skill in the art in maize breeding. One of ordinary skill has been enabled by the deposit 
to make and use minor variants of inbred maize line PHOGC, and one of ordinary skill in the art 
uses SSR markers to characterize backcross conversions of an inbred. Applicant has claimed in 
the manner used by those of ordinary skill in the art to characterize backcross conversions. Thus, 
Applicant respectfully submits the claimed invention is in accordance with the written 
description guidelines. 

One skilled in the art would thus recognize that Applicant was in possession of the 
invention described in claims 1-10 and 11-30 as of the filing date of the application. 
Accordingly, Applicant respectfully requests reconsideration and withdrawal of the rejections 
under 35 U.S.C. § 112, first paragraph. 

5. Enablement regarding Claims U10 and claims 11-30 

Claims 1-10 remain rejected and claims 11-30 stand rejected under 35 U.S.C. § 112, first 
paragraph, as failing to comply with the enablement requirement. The Examiner asserts that the 
claims(s) contains subject matter, which was not described in the specification in such a way as 
to enable one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. The Examiner states the "while being enabling for inbred maize 
line PHOGC, deposited under ATCC Accession No. PTA-4523 and methods of using, does not 
reasonably provide enablement for a seed comprising at least one set of chromosomes of maize 
inbred line PHOGC as broadly claimed " The Examiner states the rejection is repeated for the 
reasons of record set forth in the Office Action of July 21, 2005. See Office Action, pp. 8-11. 
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Applicant respectfully traverses. Applicant maintains the arguments submitted in the 
previous Amendment of May 17, 2005 regarding the references (Kevern, Carlone, Segebart 719 
and Segebart 109) mentioned by the Examiner. 

The Applicant further asserts the specification provides a description of how to backcross 
traits into PH0GC (Specification, p. 22, L 33 through p. 23, 1. 17) and it is understood by those of 
skill in the art that backcross conversions are routinely produced and do not represent a 
substantial change to a variety. The World Seed Organization, on its web site, writes, "[t]he 
concept of an essentially derived variety was introduced into the 1991 Act of the UPOV 
Convention in order to avoid plagiarism through mutation, multiple back-crossing and to fill the 
gap between Plant Breeder's Rights and patents." ASS1NSEL, an International breeders 
association, has published a position paper that refers to a conversion produced by repeated 
backcrossing of parental lines of hybrid varieties as a "cosmetic modification 11 . As determined 
by the UPOV Convention, "essentially derived varieties may be obtained for example by the 
selection of a natural or induced mutant, or of a somaclonal variant, the selection of a variant 
individual from plants of the initial variety, backcrossing . or transformation by genetic 
engineering" (emphasis added). Copies of web pages with these quotes are provided in 
Appendix 4. Thus, it is clear that there is worldwide agreement that by obtaining the seed of a 
newly developed variety such as PHOGC, and by using such seed for repeated backcrossing in 
accordance with the current claims, one is producing only a cosmetic modification and 
plagiarizing the work of the inbred inventor. 

The ability of one of ordinary skill in the art to effectively use backcrossing to introgress 
a single locus conversion is also clearly supported by the scientific literature. For example, see 
Ragot, M. et at (1995) Marker-assisted backcrossing: a practical example, in Techniques et 
Utilisations des Marqueurs Moleculaires (Les Colloques, Vol. 72, pp. 45-56 (attached as 
Appendix 2), and Openshaw et al 7 (1994) Marker-assisted Selection in Backcross Breeding, 
Analysis of Molecular Marker Data, pp. 41-43 (attached as Appendix 3). Specifically, Ragot et 
al y demonstrates that "spectacular" progress toward the recurrent parent genotype was obtained 
with 61 RFLP markers. Ragot et aL concludes that "recovery of the recurrent parent genotype 
could proceed even faster than in the experiment described herein, should the appropriate 
protocol and resources (population size, number and position of markers) be allocated." 
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Furthermore, the specification teaches multiple ways of introgressing or transforming a 
maize plant with various genes which encode specific protein products which confer 
advantageous traits desired in the plant. (See generally, specification, p. 22-33). 

Accordingly, Applicant submits that claims 1-10 and 11-30 are fully enabled and have 
fully satisfied the legal standards for enablement. Applicant respectfully requests 
reconsideration and withdrawal of the enablement rejections under 35 U.S.C. § 112, first 
paragraph. 

Conclusion 

In conclusion, Applicant submits in light of the above amendments and remarks, the 
claims as amended are in a condition for allowance, and reconsideration is respectfully 
requested. If it is felt that it would aid in prosecution, the Examiner is invited to contact the 
undersigned at the number indicated to discuss any outstanding issues. 

Please charge Deposit Account No. 26-0084 for the amount of $120.00 for a one month 
extension of time from April 12, 2006 to May 12, 2006, under the provision of 37 C.RR. § 
1.136(a). No other fees or extensions of time are believed to be due in connection with this 
amendment; however, consider this a request for any extension inadvertently omitted, and charge 
any additional fees to Deposit Account No. 26-0084. 

Reconsideration and allowance is respectfully requested. 



Respectfully submitted, 




ROBERT A. HODGSON, Reg. No. 56,375 
McKEE, VOORHEES & SEASE, P.L.C. 
801 Grand Avenue, Suite 3200 
Des Moines, Iowa 50309-2721 
Phone No: (515)288-3667 
Fax No: (515)288-1338 
CUSTOMER NO: 27142 



- LATA/bja - 



Attorneys of Record 
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1. Reproductive and genetic investigations on /n-Wvo-haploid induction in maize (Zea mays L.) 

yv Contact person: 

Prof. Dr. H.H. Geiger (geigerhh @ unj-hphenheim,de) 




The interest in haploid/double haploid (H/C 
techniques has enormously increased in the I 
years. The introduction of H/DH-techniques i 
maize breeding programs traces back to the 5- 
Shortly after the first reports of the spontane< 
occurrence of H/DH-plants in maize, scientists i 
breeders started to discuss the application of si 
homozygous plants in breeding programs and ti 
commercial use. By means of the developmerr 
inductors and a method for artificial doubling of 
chromosome set, the H/DH-thechnlque has b< 
developed in the past years until such an extent t 
it is beeing used as a matter of routine by m< 
breeders. 



DH-Llne In generation D, 




appro*. 95 *A 
hybrid aeed 
to rej«et 




approx. 5 % 
maternal napieide 
or douwed napioKte 



After pollination with an inducer plant, kernels 
with H-embryo of maternal origin with triploid 
endosperm arise, together with regularly 
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double fertilized kernels. Chromosome 
elimination and parthenogenesis are 
considered to be the possible biotogica 
mechanisms responsible for the occurrence of 
H-plants. However, chromosome elimination 
and parthenogenesis exclude each other per 
definition. Therefore, we chose the neutral 
term /n-viVo-haploid induction for the 
phenomenon menitoned. 
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haplold or 
double haploid 
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The aim of our work was to develop a novel indu 
line with an increased induction rate. The r 
inducer line RWS developed, displayes both 
advantage of a high Induction rate and 
combination of two dominant identification mark* 
a red stem, and an embryo and endospe 
coloration. Inducer RWS enables the breeder to i 
/n-wVo-haploid induction as an effective tool for 
development of H/DH-plants with almost i 
genetic background. The method is less effec. 
with donor genotypes, carrying the ab< 
mentioned identification markers or anthozya 
inhibitor-genes themselves. 

The spontaneous doubling rate in maize ran< 
from 1-10 %. Therefore an artificial chromosoi 
doubling method to increase the number of fei 
DH-plants is essential. The artificial chromosor 
doubling method, using colchicine as doubl 
agent, facilitates an effective development of L 
lines. 
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Marker-assiated backcrosslng:* practical example 

M. RAOOn. M. BIAGKXJJI , HUP. OaWl 4 , A. CQi.'ORCO 1 . L lAALGAfttHl', 
P. THEVCMMl. X VERNOY* J. WVAN1* FL ZftlMERMANNl and a GAY 1 . 



F-21110 Genii, ftvK9 



Summary 

Thai wotorfif tflitaq tflow tot reoyrary of recentm parent (g jgjj ggg jo bxtaww 
propaart g wdfrgataL toretioa Frm*tt U*C* ffclyraorpUsai (RFLFa) were ocd 
to 53ETS bflv« bjf bKKwt a turgrae contract, cooutotoj phosphtaiwfcb 
rttrnittM' rrf f pr ^^ l pfty^ p**± t from 1 giMformfld parent t*o *a tliu mbred Uoe> 
At cadi gomftn plutt cttryate fto no&geni orattruct were fckcted toed om *dr 
and torlfacf ctertOOfeea wWi ftFUV Soft n»i^wi 

for flwterfeattA^jrrainn. Eflobq* rescue w» mad ■> shorten pmrti o o tk»c Propcw 
; parent fWOtjpe wit tpectacuhr, Uvefs of tttsnoi parent gemjpe 
maid DonnQT te ctoeroa\ to the sterna o< Jdtttiofl, la 0* BC* 
1 «dt obtained M (he BCj yeoenfioft. aooot one year oAer BC| seeds had bee* 
Badta to uWwc ilmrty pwrieM by KFLTb. eftenorjpfci <v»I«Uoq of fee 
d «m conrtiMfctmaddldonl cheek of tf* 1 



ftitradudion 



tgnm^je. ft MM i&ajrty bceawd 10 b*r?rra*it*tk Me 
ra"t*¥«a or «alfay factor), to otto femzpUm (AJkfd 1960s Hiltawr tad Mfcwfc 
19H). 0*c/Q» man mncthc atfritaa of e a rtrptiiin g b tfa* it ilk** to perform 

d» afrdflg ovarii ctoetk bhm of the 



ftunv, ptodoctte of Wty converted «tr aotttfe lis* (fere*** ctaslctl 
1 bmlc^proceddre. If ataMpoaafc. Ttafetfeatr/.at 
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of ttvcnctattlcdbtotaOtt fc tpergdora ttOICOatodte twm* uaeo dnayft off 
ptltnt fcrjorjpc, twain* ao Ifeaafc dot. Tbc ettraarfeecs of cbsnal backcrass 
procedures it Oercfete tnhtfitfhTly diminkhed far cropi, nh as aotoe (Zro may* L), 
where dm ov*0¥tf of ttifc ceHrvaci it wy Is addition tell recovery or wurrtat 
parent fc«Kyyo b ggadfr aot adrieved throwc* dauia] bectaonlog. wtdct miy rcwJi « 
tfaleierione strenorak effects. Mvrr/ <f aL (IMS) reported abort 90 % ncurrun {went 
gtootypt recovery iaiato BCjg-oquivaleet ocmrttam (A632HI and A637Rp) of chc maize 
Ui* A632. The eorarroxa bad retained respectively 4 a*» 7 tor frsgmcnei la addtttf* to 
(bo one curykg thereof meres*. 

Reduction into mraberof btcfanm g a mtett fttfded to ObttiB fully convert** 
lOJiridmli tm ben Aowa oVorritalfy. or fiOtt irrauhrtarii. a be aduevajrfc Ihrougb die 
u^oTrtotedaroiiitoa^u*^^ ^ 19S* Mospkil tf at 1992; Jaibot <f o/. J99*). 
Became they provide tboraifjh caaiacatffotioa Of d« fecetic rattpU&y u e*h tnckons 
rarfcen ftOow la ttfce faU advantage of ftb wrtaoBty by applying the hi^Ks*! 
pouihte lelectkm kacufey » 

Efficiency of awfccr-usbicd Im berottaf was f mm ifcated throve* an mpcHww 
timed at «itnj|r«lo| a slogk tcactfc frc** (a rustr* eowrtroct) from a Oqooc b» a 
redfrienl nUtK Ilea, 

Materials and methods 
Flint Material 

A bemhypm apaspeJc aaaizo fiac-of Lancaster oripa «a med u doeor parcal to 
Irttrogrw ifMiyft ooactfuety duiim,b repcatod K m Wfottbrp ,, iato.s, raop m ut poena 
from the Stiff Stafc E r i najUin Eft**)* Both panog MO propricts? clae lines. Tee 
fraasccac inntfreflc carta teab * pflagpltf ao dto j pp i irshtirra geee aod synthetic acecf 
ftTiPftdfnfl tfrtf oee^mwr fbytAA^ ¥tA*Mmt it**rfmff***** proton (KwW <f 
at 1993). TVintfyitertno was eddewd frroagft ■i ttaeeejnaaa bcaihatdnaem OCazid e? 
aL 1993) e^fttrflcd ett^imcgtim 1), 



for die 



Bacfccrosa protocol 

The Fl props? of tnc era 
pracenoa of tta Pjiaejtao ooamoot 1 
omo each plant feastest utio&a&mntonc4*tcm&l&ipmeuy. 

For eadi badooose gB w e ad o n , accept Ac OC^lMivWials were pUntod ia muttej»oti 
tod iprayed wv& Bejai |o eUodeaei now nMea eUd ooc nrry da> tnasgBoe codsoiml To 
evoid (be ctrw rea*a« ftw oeMoent wttk aa^U, BQ plugs cxrjnag ibe 
cononcr were fcfci<tfkd otlaa Sontte'ie Uott probed wka lee per aed Bt j 



isaJyscs. Resoto of i 
ftowering. & nt|So pOOt W» 
na co od end tv&ferud aeto & 
eobcyoc fast vaJcreiet a cjmi 
culture rocdrttay before beins 
ftvcitjc^ finer norths. 

Molecular marker analy* 
RcstrkOoa Frasaen tc 
^ceoiypea in all foer &ncn 



wetc caoceo rroreajnoef fasc; 
provided oovcw of ajeeatln 
) tod tlgjidy Uokcc 
r(«sa 

DCq+i igcorf^^ coejpdaed bo 
or Ogbdy tinted eia*»iad addl 
icleeied BC« plant wb aeksro^ 
t rtfcTCCtce BBputafii 



^ecfioaprocou y rc 
Meachpoerateptaiui 




to traecralt arte erte 
mlSStiX ^an were aot lodudr 
coaajaiied » t» ededtoa proc 
best Pjattaj ana of tec te ^ 
far «a> BCj setectke| was evmlt 

Results ami discussion 

Seteettofl tor tat gano er 
Tba obeervod «*fet«tot 
sigoWcandy dWfc«a«f><a05: 

Recurrent paaaai if*"*) 
Statbtfes to d»a«W 
ptrfocnicd nkkc the 
b^farossHjcfiwd ptaet fere! 
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r more ihaa 99% of twuntm 

, sot* *i a*tae (Zea may* U)« 
i full recovery of feeuircat 
[tafikzftttkt* wfaidi my remit la 
: *>* l emte m parent 
i wid A632Kp) of the mulzc 
1 7 donor fr*gmc7l& in addition to 

I cd obtain fatty converted 
, ID jbc aenJcnWe through the 
I rf at. 1992; J*toc * a/. 1994). 
; variability *t etch bactoou 
I varbbnjty by applying die highest 



en experiment 
front a donor into ft 



_ . £CsO ifld <jS&£tfc ££ft^ 

toAvflvftHlfr potato (KDbU tf 
1 (Figure I). 



wis used b 4 

n*o ft (tcjpiaoi p&Tt&t 
Mi pwyrfcOty d&e-flnei. The 



rto 

efcoapfelfio^brielDVbajod bcyfeifc^)fi w 
BC| proeetry* 
were planted in multipotf 
ttfity to tfies&eso ceostfoet. To 
JCc attno carrying fbe trmoxccf* 
to nor tad £r genet* Restart 
etfcimpfad fer tnoiCCilnr maltc* 



uaryeeL 

float**, a a?* pirn *** 
rtaeood and Hastened onto time 
tnbcyoj fini atderweet i 
cnlcuK mod*-, before t*i*R 



47 



tBtn^tviihhteiltktoKtwi^ifcr 
of whk* all biritfraferlvefl etafcyos «W 
nedhnn. final* that developed from Ihete 
plmiew while still crown* oft fen* 

cycla 



jceolj^ca 



Fu ljfl Kfphlsms (RFWO were used to 
*B four geserxfeor. RFLP detection awoWed etto 
i tecbfl^iKS. ftr to BCi teacrttio*. 0 ttirke^eeiyine comWnafw 
j tftOK n*ealto* polyiaoipWim temem dw 
provided cover** of to enfit* etaOtae. deftftlac ittW* of ttoat 23 cM In aad 
e^u^twotoitlilwlyn^ 

rtVMMn^M** my We 1). i^ofrieooertf ^ aiaiyied to to 

Bq. + i fcoa^ C0«»r1sed bo*tl» 

or tgkdy ti nbrf oaer . aed addifetul oae* loetfed in caroe»eomal segment* far wntt to 
leteinl BCW |i« w h«ewij|Qi« 

W*pewto* rderence popelltte aid eonftood oy anwjik of fegregatio. fa to BC, 



selection proce*ire 

AtM iaiBgtfflD ^ M iW^^ bQdh^topefeeftjftgerfhWBC^pwi 
cuter* tfUf mtrwiWi ud oa to exfeat of linkage tog around be » loo*, » aa 
ntoaftt to In**** both erSwSft. Fbaftj tor wok* «m or more adjacent ******* 

„ll^Valneaf*»« 

IbtoaelMfioopfoQada^ 

t oae of tae forwhki. lU JWW* tte H» «f •» » • i 

fortol 



Results and discussion 



Tfas 



(Taffc l> were aot 
I; I. eashown by CU^pae tests. 



Recumdt parent gonut||M itcowy 
Stadia tor to feaowed pfae« are 
pedbtaaed nfldnt *a whole 



ef Table L 

to A loeua. The •perfect' 
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the 
tor 
of 



eompriiuig the fir lorn ll ebo displays fetfft of waanyfowi 
The femtiftift* 0.64ft contspoods to <** evcnfe relative tugfe Of the 
segment oonttInlB| their loan, whfch<fcj^s onto two flfeivf 

Tw*iacaniieiceaw*tf 
we* sii£riy Iowa* (hut* expected 50ft. Tttanbeexpiaiwrfbytli^d^ 
ft low. pvco thai ** percentage w» computed teed eaJy on plants 
beterosygoshy it the B locus. Ax ill ocher bjclcr o tt tpxmk** fce 
homozygous rtcuriTOtfarett-SAflO^pc was rawb hietwr waa wfcu would lave been 
observed, thould uo ic4«tJoo Have been dowft (FlOTC 2). 

The perceotage of hosanayfow reamt-pweat-geiiotjpc of the sekefed pbj* 
(Table 1) and the iwnpof the five Urficst vafcsB (Table 1) were always very seeikr to 
one Mother, nod much superior to (be peptshtJaa reeao vales CFfctirc 2), The pereepsage of 
homozygous raainw-idfeB&«enoa^ of she sdectoi plim was fouaJ onry ones, to like 
B<<2 tcowattoo, wbesawJIer dun tte average of du five Ingest values. Tbis COsnpooded 
CD fee osty dm* when we selected phnt was wot Ac ooe viA fte maxloram prnvtcc of 
bowiOKyfou recufrewtrfMU-^notype. The plat bad been selected because If doptmyed a 
favorable rccoabzftOiomoa one side of ibeJtftocui (Figare 1}. 

The pcrctnttga of honKaygous reoaie^pxxcnt^eci^type of the Selected BC| pUm 
was almost oojifl to tftatof ■* ooadecled &Ci. thil of d* select BC^ w» Ujsct w«a to 

«r aaacfactcd the, of fl — 1 1 M j — ^irrrr ntnltrr mm mtt nf in iMsthcttd 

BCe, and An of the selected BC* was anal pj dm of the 'perfect" bacimsw^rived 
phot* given the sat of tartars rhni wu tsed. Such sate* ef rcaxrreat parent paotypc 
recovery arc eemsjneot wj*i results of svaefcsfle* aearysts. Jaftoe sr 4. 0994) who esed 
flic mafae genome as a ssaoel reported Ott three backexosi QpxcitSQwi and 8ft 
were ott fl ctf to recover fifS of racwitn pate^ gePOfype* 



Number of donor elii 
Tho aHiftbcr of hetefoagrsoGS 
fenctaitdn to (ho weal, flatus sel e cte d at 
had foe lowest noose/ of betocoaytom 
(be set of austere ©sad, BC, aod BCa 




teftloces. 

Linkage drag 
UnUfeoYigarooadte Alccns wsaew^mao^ 
I. Its Tahse wta found to lie betweco 240 and 4M* fiftr die sekctci BC t twfivehnl. 
between 17.6 aod 34.4ft tor the selected wC* between 2.0 asd 24.0ft fox the sd 
BCj, sad between 0.0 sei €.4* (ft^ectivrfyao «nd 14.5 cW) wx flit stfacsed BC* 




The two values 
correspond as 
nanWogthel 
BCi d likely to we sees than 13ft 
appear 10 be aonewkal high, letteo 
dra^ it is ntoch lower ch&a«faat ^ 
(Stam aod Zeven Taelaky et 
rftcsutocvUr^<4tf*inedt* ah 
Taofcsley (1989) fouwJ thai ttesize* 
eM. 

Conclusion 

These resettscfeaity oVatoftstr 
I 



chroosh tofaatwlaf Only I 
dan 1 year and a half fines ptu* 
geflotypfcitty faHy cueverted. ffcfi 
eeeorypfi could pnaxed cvxa tVuw 



ODmpsnsoe of BCrOewed I 
pa j faf S owl ipewaario petftonanc 
order to oonftwi iha«rapletcn»i o: 
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Geeasamslltt-ttlD. 
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c rtktwc lenc* of the dutmotomc 
he two Gmfctas narfcea chosea. 



* ca^bhed by lufap dug muni the 
3d fasod caJy or pboct selected Cor 
jo fcnmtai fto ineu peroen^e of 
Wfiter don would haw brai 

mttcnogpe of the sdeeted plut 
(Ittfe I) «m aiwayi vwy tfimfar to 
is niac (flptt 2). The percentage of 
c4 pbm found only uace. in the 
five tartest vafua. Thfc eomojoMled 
one with the marlmtia percentage of 
d tee* Jdocod tectum it cfijpfryttl a 

AfBflDtjpe of the selected BC| plane 
wu larger (ban oat 
^TOiJkrthaDthaiof aaansckesed 
a of che -pcfficr baotao»loHvcd 

* eves of racttftut parent *eootype 
Jytt*. Jatboa * at" <19*0 who used 

f w w mteB i and 80 aarfeert 

Jyp«. 



odd 




(Mb I). 
tMed 



jeAkxa*. 



nfetbeto iha feogfi orctamomM 
« ftr to (elected BC| Wmdnal, 
*oK)md24.0« brte: 



BC,* nwjfbe tote ofd* A"*^ «* "-"r"^"* 

mot n fce ««e*Hi bfcb. «0««« *e M fetofc* pitwir* pot tat « Enka* 
do*, tt a much tow* tha« wkal would be apeefcd cl»»tieal taefcene p«j»im 
(Stu» irf 3«a 1SS1-, Taifafcr « «i tM*). fucriafly. in a study of 7>»2 eoworiow 
,* uMto dUm «U*ed * « la* nun** or ctafcal b*too» cydc*. You* »od 

eM. 
Conclusion 

Ttae tarts clarty tanM Bdlecutar piwide tapomw one a«J 
HfltiH «*inap» om cbdical pweedwts for dK wpdoedoo of «a*-*t» ic >»«« 
ouoofili tactannk* Only far bfcfcnw pa«»dora wore «sw«7 to ittaw, b 1m 
MnTjwr — > Wf no* plus* of d» BC, 1 *. faJhrid*s «Udi vpcntd to bo 
rcoooptc^Iv fany umwrteo. »ww*ekss, k is BMy ** ncovcxy of itconwt paws 

ipprapritfo protocol and moras ftopolado« «ize. omher a* PO*»» of marten) *e 



Coovnn of BCHSh* fca.wift 0» pore* te be* BOipboJogiol 

tod mnoottto pqftrtm— (tactddint hybrid pxfornonee) i 



r, HhVMi, NV. 
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Marker-assisted Selection in 
Backcross Breeding 

S J. Openshaw 

Planter Hi-Bred ftfl Inc., P.O. Box 1004, Johnston, IA 50J31 
S.G. Jarboe* 

ClMMYT, Lisbon 27, Apdo. Postal 6-641, 06600 Mexico. D.R. Mexico 
W.D. Beavis 

Pioneer Hi-Bred Intl. Inc., P.O. Box 1004, Johnston, IA 50131 

tWt <ht allele bain* fcrWWnrf on trdnce tf* number of beekero* t«mifl,»* eetdid frtmi at** Jr^tu tf,r*o 

The bickerou tatedinr; procedure 2*i been used wWely 
"^*'^*^ B Vjy^ a J w ^ E ^ n*ifcr rate eYie fAtioQfpcs* 



vanaiina te *RP that safe* wound the expected maavWitH 
cfaeocYriD|iiii«tt©fsene^ 

genome covmge, Aerehacbren inRitscla EfikSfle^tamftseaf 



insj- for example, malanrjr id JjtfxeffililtB Jfid Seat*, 1961= 
Stuvee, 197Ql Today, ttcJcarowflta btfe*o*erf <o mnfe 
feces introduced by Midi tecfcmauc *j fteittfamaitoA or 

Seven] plant nree£ng hrTiflmnlni give good feecrfptionj Of 
thti bfldkoott pnsceonta (Allaxd, I960; fobe, 1947), A, doner 
psrtar^carrjhisatraJicfl^^ 
psxent (H*j, pa Am Line thai la toddo* the tnlu The R b 
cmaedfa kek co the HP to prodo« tfce BC^ genei^Do, In ihe 
8C, and tubseaoesitnttarra gwwjtoM^jffcrtrf KitdMfe* 

RP^ ttieacpa»dflnpartlD« of cpferaaftitrtdndtyuaf 
vdth each raienifen of b«*ro4rfaa, Jffmwipg arf&cojof Bate- 
kgp to die ■elected DP allele hexn? mnifeftecl, the ecttents-B 
recurrent parent (%£F) renoma maat tn each t^Wrv, 

» 

where n Is Ab anrober of boCtaOftSML 

BocfearoirfrtS 6* **kctfid plam* to the BP cm h* rroeafed 

die ft? tfua lactadei H*T"pnr-J aUtle. After lift beefc- 
CfOUCS, *o expected recover* 2s>99% (Able IV 



[lift 



1 variation Id merge** the offieinwxy of httfccmyjnv. 
SaTettloo. te w alleles can lnczcas* mud 

effitflrYeoesj ofeutaus potranj 07 altar! tig ftebrrr^, w 
I) SctoCl bactortm pUor* ihat have & higher projwrtf °* ofRP 
CBoomo. And 7> sefact becVero** Individuals dial art better 
cnavcriicm near a mapped donor mPrfe Mnfl Tramfrrmt (Ln^ 
acfcotfcr lasUokacodrttf. Expressed hipwo^alarmc.ia&if 
senvtfe mirfcert 10 ttOti teteVemiio? can 1) tncnasa the 
pcObablliQf of obtaJntne iiuliahlo eoovtisloa. end 2) dccrcxsc 
the c&Rexe^DlM Q BcMm an acceptable tocove<y« 

Issued o> oOesMcr when pllnalo^ 1 marfoertaulsicd baefc- 
emipcosnuafnefude l) 0V1 time advantage of using meifaeo 

die number of ftaocypaa ni •vaJuato. In ihis rtpon, *c w« 
T«0U4 ftom previous nlmtare. cvmpiur simulation, nnd < 



P. 



75J7CXW 
93.7500 
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' jiaieHala and methods 

The maho fceiwmo was ti» model for flic iimuhlicii. The 

[otiDO of crt^ul ffO vci wCJ based OA a PoUs On distribution with 
A mean of 2U0 (X m 1) (Haason, 1939)* wfclcfc OA overage, 
jcaiiwi one crcua over (brcniy lOO-eM IcDph.The atmoU- 
rfgiig r epotted ascuroc no intolerance, Cadominao* 0ft- 

- ncde markers Wo» c«ea|y tftaiibutod In Ok jenoiue: nod sue* 
ef the donor gene were randomly assigned to genome locations 

. • SSmuiitions wetft f^n*w<o4'wwh*6 following pAXAmonc: 

hfumber of progeny: 100 or 50 0. 

Number ofwacta*: 2IV4&a0?Vi 100. 

Number seteetad* to Cotj U WlBC fltnetattom 1 or S* 

SoJccriflQwaabaralcro l)pnaanecorihi doooralUlftand 1) 
blah «RF). ttRP was CafcAfcd a* the mv?T3ie of too (OioOT 
/fro) tdCStod ladiYidaala. Vatejapteaenced ani ftp tn cap of 50 

• a 

"flewto 

In fa computer nrnnbdoo irady. all method* motWod 
i treat}? Inmaiod The t&tid of feeovcrtaj* the fc? geuxno 
, eamosed to Utfi expected xtorvoy w\ih m mvktr+sMhvcd 
V rejection (co<flptt* Table* I wndl). At \w 60 nuken woe 
\ rcftDited to recover 95W6 of Ob RP le^urawfa ho* thsoeBC 
Sonexadoni (Table 2). Iftv of aL Iwst 80 d»W and 5<X> 
: piugen y showed Trcmreay of 9S% HP 1 a Jjik two BC gcoera- 
Smia. Raapewc to ftifeetioo was dxniakfcod OtUy a^chily by 
I &* effort owi fi*C selection*. Urine nofkeo, die 



reduced f^n about seven to t 

By die BCj BUttrttiQB, there appear* to bo ng practical 
■rfvontage to usiqg 500 v*, 100 iiufirichiBla, If the presence of 
the donor t*ah in fee baefcettes uutrridual* can be aKiftalncd 
Srfbm marker j at* g e nocypeA then only half tno number of 
individuals indict In the tables win ueod to bu analyzed. 

When a SmsJl muaber of majkeo arc used, they otiickJy 
became nod-hronnaflv*; i,e, a Jcbction cause* tho marter loci 
to bfloaaw flaed fhr too iyp€ bcfin* dieitSlgf the Beootno 
la frilly c«rwBrtod (Tibia 3k Hj^tUtfal^ I9»).Thif tiniadon 
was most promirtnu in the larger populodau. where a higher 
toloitioo ioten^ty placed x&oie tekctfon preanre upon cha 
suHcer loci. AeoftfdSiifijy, k ia of [nina (Q cooddtf ho«r 
cloleJy the csilioitloo of 9frW based on martews nftecti 
actual Kcatnnc coaipessltlan. fhe coaiolnalion of eafirtaifan of 
«RF based oa fewer markani oad si&seqtieoLJcUcdoa tcada to 
Uaa tKc cxtmut&s vpw^d (cotn{Mic T&Olea 2 ?na 9). 

The rt&ults Q» ofmulatloaeompttra with real Held 
0^A.TnaVp}ealiutiia|ie^50BapIaotacai<y 
nana toned wtn mopped u 83 polymorphic RFLP tod 6»xb 
[hat thU eonaypoods to a poptdadow atce of lOO imicTeecod 
pHnta in TaMex 2 afid 3), The Ave bait BC. rtcovaelas had 
numaled %RP^iloe* of 82.7%, 82-0%, and 

81^%, Atee^th at tag lOBC^pJtntsfttgncachieTcctcdBC,, 
the best BC, fceo vesy had an csttswM 5sfi> of 94^*. 



Thc afmulfilloiit {Table Z;^o^phal eiaL, 1992} and our 
axpeytertco indicate ThM fai n 1 maia atl per 2CQ^cM eltfomOfOoM 
U afleqoate co ptscfy tner«^tbaawaNfcoc» of aelectioo in 
ibo BC,. UoafoYonj using only four owrkco per $00 cM win 
tittiy males ii tfery dlfiflcult tonup the location of tha of 
laiarett Adoaoat ojajui ii iylintiw i of dip data, la an i 
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: pn«f a maifasc-aatjl tedbadocmi program* Ideally* ibonurie- 

* kiwvn map poaWoo, Estimation of «Rp, mapping to 
fOiidon of the loa» of innnxit, And pifMcd (fixity of chc 
i^ulis (Young and Tiaka)cy, 1919) are 1* u^fid In Uiufer- 
mfidlaj ana controlllog &e specific ha i .yrrrm experiment 

.fceifl£CQBda=ted. 

K appear that, Wiethe tttfoljSDxw da market*, the portion 
jftf (haRPgesaniB ch&l U oot Enked to da allele btSnj tons- 
'fenzd can be racpYcred quickly and copfideaoc The 
TtttvtfyorXP^rifl bamJOwtrofl the ctroinsUKOi canylfVg ^ 
;.j*ao of fnfaac&L A coaaxdenolo iniomt of Hnfefga drag is 
■ gpactffd id accompany selection fo* the bp alkie In a badc- 
i tfrtia coogram. ftr a Incu* Ideated In the arfdala of a 200-eM 
tfcg o ja om aCt thn Length, of Cha ptip cJtt MBoaoina acpooax ao» 
aoaffiuyiag *d«tio* b expected to U l24&,i*d21eMia 

• <ho SC.. BC* aad BC, gejiaiaxloasi rttj*eO*e?y (N°a> 
k J^KavcSraoidBaibadnia, 1993)> Onratetvafiona rapport 

aatacocomefidaiSonofBofipIlal at oL (19999 tapretaeneaba 
/gfven bo Alt idecfoafbrrccoixiUnras omimal go dasollale of 
Tufllattst, bo t dm ukctfoQ to itcoYcry of toRFa&Bwfaereln 

tea gaaamn aba be mngirtcrcd. Una two*ataga taltegbq can 
^ ^rwahly^bc <^ojc c^tdte fcfftedm^y ad coe fry tihsbcecdn~a&cc> 



WfgftSl way| to Incorporate Use wo Priterux Into a selection 
index such tan each ccmpoaeai of aaketl or U assured appro- 
TfftalO wdehinC 

Ui» cf guefcmar feces can grufly increase the tffcetivencs* 
<sfh*&ccmnx t and lhay Acrid be tned In any uric** nack> 
craiiaji pro grim \f resources an: availabTo to the bteedaf. 

Ultratan CtUd 

AiUmi * W- WO. Wndpk» of plant hTOflua. WUep Net* Vufc 
F^v K<F, IMP. Pfinopimfi cf cutevar oevdopncoc: *-UTtaotyaud 

/fflW JAJA&Yfy aafaoatfaoanaiy^fo^lte{diaf)iM2^oqr£Mi 

eatOmsonlB «canicnia.araofld a loon ftud hcicjOzysouf «t(K 

fcodterottbigerafiffiRE, Oeaedci 44£43-««f. 
Htnpital JL C QxruUl andf, MutmL 1992. t/riflg mi/ktu la 

ftaw tnwyariwi breeding program*. Genedes lttl iw-UlQ. 
HW< Ejf end JLC A Aft Mir. Moving eonwbrtt gcp&>laxm 

AoHhwardi Aiuv Hytijd Oonilnduftfy <5of. l&ca^dS. 
5aoiKr v OX^ i*WL Qanvenloai ajf aadtam ^ma»a=5nbwfe.Mite 

Oonai (W Nwabr. 5020-13. 
ltetflf. «a oarf £A rAlAr6n> lUstncfjDo Ea&acal V»#h 

poljnerpetira maps and dttttnczpt c^flPpWcal gwtypes-Tbco. 

Ap|UadCafu«; 77i 93-10^ 
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Essential Derivation and Dependence - Practical Information P^g« 1 of 5 



Essential Derivation and Dependence 
Practical lafotmatian 



WHY THE CONCEPT OF ESSENTIAL DERIVATION? 

The 1978 Act of the UPOV Convention (international Union Tor the Protection of New 
Varieties of Plants) states that "the authorization by the breeder shall not be required 
either forth* utilization of the IWs protected] variety as an initial source of variation for 
the purpose of creating other varieties or for the marketing of such vanotes . 

That principle, known as the "breeder's exemption". Is essentia! tor continued progress 
from plant breeding. 

However, its ^lamentation has progressively led to some abuses, due toft© 
difficulties Involved with assessment of distinctness, based on the text of the Convention 
(1 078) which indicates that, tor the basts of a trtte of protection, "the Jnsw] variety must 
be clearly distinguishable by one or more Important charactensocs from any other 
variety whose existence Is a matter of common knowledge —". 

Somatimes, "aMmstje modfflcatipnar were enough for protectee new variety. That 
was parrJcuterty true in the case of mutation of ornamental or fruit plants and or 
"converstorr bv repeated bacRcroaaing of parental Hnea of hybrid vartetiBa^ 

In order to improve the situation, in the early isaffs, a debate began on how to improve 
me system, trying to deffna "minimum distance** per species, but no ^Qfensus was 
reached. The development of genetic engineering, opened new posalbltttleB for "piracy" 
of varieties and aped up the revision process of the Convention which, In the Act 
adopted m 1891, hae introduced with the fun agreement of breeders' associations, toe 
concept of essential derivation. That concept of essential derivation has two aspects: 

» a technical one: the question whether or not a plant variety Is to be 
considered as a variety essentially derived from an initial variety: 

» a juridical one: dependence, meaning that no protected acts as defined l W 
the 1991 Act of the UPOV Convention (production, marketing ...) related to 
the essentially derived variety shall be carried out without the authorization or 
the owner of the protected initial variety. 

DEFIMITION OF AN ESSENTIALLY DERIVED VARIETY 

The 1991 Act of the UPOV Convention states that "a variety shaJI be deemed to be 
essentially derived from another variety (the fnffial variety) when: 

L « is predominantly derived from the Initial variety, or from a 
variety that IS Itself predominantly derived from the Initial variety, 
while retaining the expression of the essential characteristics that 
result from the genotype or combination of genotypes of the initial 
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Essential Derivation and Dependence - Practical Information Page 2 of 5 

i 

variety; 

II. ft is clearly distlnaotehableftom the Initial variety and 

ill except for me dfflianinces which result from the ajtaf derivation, 
it conforms to the Initial variety In Ihe expression of the essential 
characteristics *at result from the genotype or combination or 
genotypes of the initial variety. 



ffeserrtianv derived varieties may be obtained, for example, by sftecbon of nahiral or 
STS by selection of a somactenal variant, by selection of variant .ndnndual \ 
SSt^Si^l^^ backcrossing or by tr^tarmation (genetic anglneenngj. j 

ASSINSEL interprets the definition given in the Convention as follows: 

a) The technical aspects (matter of facts) 

For a variety to be considered as essentially derived^ rnust fctfli three ^"^"^JJV 
Satan totalniUal variety while retaining the expression of the essential characteristics 
of Ihe Witt variety: 

1. clear distinctness In the sense of the UPOV Convention 



II. conformity to tha Initial variety in the expression of theeesential 
characteristics that result from the genotype or combination of 
genotypes of the Initial variety 

III. predominant derivation from an initial variety. 

If one of these requirements to not fulfilled, there la no essential derivation. 

The methods of breeding that can be regarded as leading to an essentia »y *»rived 
variety (aee the above-mentioned explanatory list) may dlffarfrom specleato spades or 

evSnin a species. This may result in ^^^^'t^T a^ies-bv- 
characterize essential derivation. Thus, conformity should be judged on a species- Dy- 
spedas or even within a species bads. 

b) Tha Juridical aspect 

The principle of dependence onty exists In favour of a protected variety. This means 
that: 

I. the initial variety must baa protected one 

jj, dependence can only exist Item one protected variety alone 

ill an essentially derived variety can be directly derived from the 
initial variety or from e variety that a itself predominantly derived 
from the initial variety. It Is possible to have a "cascade- of 
derivation. However, each essentially derived variety shall only be 
dependent on one. the protected initial variety. Acascadecrf 
dependence shall not exist the principle having been btroduced to 
better protect me breeder of the initial variety and not those having 
made derivations from his work. 
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Essential Derivation and Dependence - Practical Information Page 3 of 5 

ASSESSMENT OP ESSENTIAL DERIVATION 

* The assessrneftt of essential derivation needs totake into account ttiemree criteria 
mentioned above: 

« dear distinctness In the sense of the UPOV Convention 

2£ conformity to the initial variety in the expression of the essential 

characterises that result from the genotype or the combination of genotypes 

of the initial variety 

predominant derivation fireman initial variety. 

The first criterion wiU be decided upon by the office ln ^91* granting a right to the 
bSdSoftee variety, according to the UPOV rule of dWhctness. 

The second criterion could be based on reliable phenofcpic characterise a^or on 
Slab^lec^characterlstics: either close relationship In genera which to 
a^coXmM^ahoU" parallel to the minimum distance ^reshotd used ^^nc^ew 
Ir^vSdifrerencesin seme simply inherited ^g^J^iPSSS^ 
is considered as fulfilled, then, we have to assess the thixd one, which is predominant 
derivation from an Initial variety". 

The thim criterion, predominant derivation from an l ^fl^^P"^£?^ inIti9, 
variety or products essentially derived therefrom have been used m the breeding 

In order to prove that use, various criteria or a combination thereof may be used: 

<p combining ability 
4p phenotypus characteristics 
molecular characteristics. 

Thaaa criteria wffl have to be handled differently from their use for assess mentof 
MbZSSS. vSStever solution retained, one will probably have to use 
coefSnteto define thresholds. Up to now, ASSINSEL r^essen^y worked an 
SreSldsbased on distances measured by t^^«^ tSSX3&S f i 




ba more 



• Sating l o cations during severei years . How ever, 11 breeders prefer to use morpno.oyicai 
ft Wra finetooT molecular manors, that should be possible. 

The Interest of using combining ahfllty end the heterosis level will strongly dapend on the 
crop. Thresholds wiU also be necessary. 

^^^mSSa^omnr^ above which tne new variety snouW be 
cmsideredTs essentially derived, except ifthe breeder can prove, by clear 
evidence, that ha has started from independent germptesm. 
Between those two thresholds, the derivation could be disputable and tire 
tmSS of the putative essentiatly derived variety should he ive to give, in 
^erf amicable negotiation or arbitration, iriforrnaten on thecrig n of^B 
new variety. Should that Information be urwatisfectory. the ttbund lor of 
aAltratoiBteonciliBtors agreed on by both partes may request breeding 
records be provided for their examination. 
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Essential Derivation and Dependence - Practical Information Pa 8 e 4 of 5 

This approach may be diagrammed as follows: 

r 

\ Zone of non-dartvatton (Zone 1) 
I 

— ThraahoM No.1 
1 

^ Zona of uncertainty (Zone 2) 

— Threshold No.2 
Zone of non-dlstfnctnoas or of indisputable derivation (Zone 3) 



<*ula af genomic conformity 



Soma breeder* developing such scheme and©* the aonej NoJl 
wMch breadcre would have freedom to operate. Zone No.3, the red zone , whereme 
^^«^,M ima* acoordlna to hla breeding materials, if his new variety » obviously 
eS^adv^an^eXt Zona Nolls where there baun = ty and 

an experiment Tney could be further modified according to tne axpenenca acq™™* 
the implementation of the scheme. 

vVhBe this approach may be worthwhile, it also presents some obvious difficulties: 
9 Breeders nave so far been unable to agree on threshold levels for any 

&SSfUie thresholds adopted by the industry had merit, they will not 
* SSSsenTan S certainty and a court of law could pass judgment on 
other bases or guidelines. 

Nevertheless, this approach does provide some framework in which breeders might 
proceed- 

CONSEQUENCES FOR THE BREEDERS 

-mo rrtncenia of derivation and dependence do not fortunately, abolish the "breeder's 
l££2£ffi£* te suited Inthe 19&1 Act Howevar, ■ ggajmesafflpaniffl 

33EL SS SSSSSSStim ma c«ara^a>«« 

^^KmSSpcffSSSoon, will no longer allow the creator, of Independent 
f^^I ^g^ancea fof the bre^^ ^ toners and hinlnryogl diversity ngm 
^^& &bep&e ariaTj le ertafiy Impact tha'b reedert worn. 

a) Choice of the parents 

axempBon". 

b) Breading methods 

Any conventional breeding method could, in theory, provide an essentially derived 

http://www.woridsced£^osiuon^apcr3/d(^vc.htii3 11/14/2005 
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Essential Derivation and Dependence - Practical Information 

vsrtety cer^in methods appearrog^a^er risk of develops essentially derived 
varieties. Among these methods we include: 

O natural or induced rnutefio^ continue on the number of 

S repeated bactoosaes; g«^? a ns 22SS •derived variety. As shown In 
t^^^^^^^^S^^^^de^o authors of 
the Pranch text Efc^iBBS baSSese*. the word being written 

TpST^^ 

w skn«^ 

^ transformation by flenBtic engineering. 

c) Development of technical Information 

Conformity ZSStSXE^KtX^ 
in the frame of jSG?Sf!^ Sreeholds Wai come to exist in 

breeders wQI need: 

a a good knowledge ofthe range of Ph^olyplc, molecular and physical 
vartaollityof ^fiP^iS^^^atoioaical profiles of their genetic 

* ^^^^^^^^^^ hfiories 
and documeniaBon of legal access. 

Breeders wfll need to employ the tools necessary ^^^^^S^SS^! 
0) Keeping of breading books 

important records. 



. _ 11/14/2005 
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Essentially Denved Variety 



Th* concert of essentially derived variety was introduced into the 1 991 Act of the UPOV 

I^.^?- P L-!?L^7^ ^^m S,rouoh mutation, multiple back-crossing and to 

Sf^ gap b^^KS^^ESd patent* gap 

tmpSant due to the development of the use of patented genetio lre.ts <n genetc 

engineering. 

An occcnKnik. dttrfverf varietv fe a variety whiiii is distinct and predominantly derived 
£,nt P S2 iSSrilSSS: "iSSShlno the agential characteristics of that .mttal 
variety. 

Aa indicated as an axampla In me UPOV Convention, essentially d«n^arieaesmay 
bioSedby the selection of a natural or induced mutant, or of a somaetona variant. 
S^SSnc* a^riartindMdual from plants of the InHtel variety. bacM*css.ng, or 
trans formation by genetic engineering. 

The commenaalteation of an essentially derived variety needs me authorization of Ihe 
owner of the rights vested in me Initial variety. 

The concent of essentially derived variety does not at*ll abolish the Breeder's 
B^motlon as ffee access to protected plant varieties for breeding purposes is 
iS!S&»SSSSlm to blodtve^y. On me contrary, itfavcra blod.verslty. 
encouraging breeders developing and marketing original varieties. 
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